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ADF&G TECHNICAL DATA REPORTS 

This series of reports i s  desfgned to facil i tate prompt 
reporting of data from studies conducted by the Alaska ' 

Department of Fish and Game, especially studies which 
may be o f  direct and dmmediate interest to scientists of 
other agencies . 
The primary purpose of these reports i s  presentation o f  
data. Description of programs and data col l ection methods 
i s  i ncl uded only t o  the extent required fo r  interpretation 
of the data .  Analysis i s  generally 1 imi ted to that neces- 
sary for clarification of data coll ecti on methods and 
interpretation o f  the basic data. No attempt i s  made i n  
these reports to present analysis o f  the data relative t o  
i t s  ultimate or intended use. 

Data presented i n  these reports i s  intended to be final , 
however, some revisions may occasional ly be necessary. 
Minor revisions will be made v ia  errata sheets. Major 
revisions will be made i n  the form of revised reports. 
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ABSTRACT 

Pacific herring, C l u p e a  harenyus pa l las i ,  were sampled in five areas of the 
southeastern Chukchi Sea during 1977-1 982. Samples were taken from t e s t  
commercial gi l lnets ,  as well as from Alaska Department of Fish and Game vari- 
able mesh gi l lnets  and beach seines. Samples within each of the f ive areas 
were grouped by gear type, sampl ing week, and location. 

A total  of 5,384 herring was sampled for  age, sex, length, and weight informa- 
tion. Sampling extent and duration was great enough only during 1980 and 
1981 to examine trends in herring size and age composition over time and among 
areas. No obvious trends or consistent differences in age composition, sex 
rat io ,  or mean size a t  age were noted among the f ive  areas sampled. Temporal 
changes in age class composition during the spawning season, although well 
defined in eastern Bering Sea spawning populations, were n o t  apparent. Mean 
size a t  age of Chukchi Sea herring was smaller than that of eastern Bering Sea 
stocks over the 1977-1982 time period. 

The 1977 year class dominated variable mesh gi l lnet  catches in a l l  areas, rep- 
resenting approximately 45 and 65% of the 1980 and 1981 total season samples, 
respectively. In general, with the exception of the 1976 year class which 
comprised approximately 18% of the total season samples in 1980, no other year 
class represented over 9% of the variable mesh g i l lne t  samples in 1980 o r  1981. 
Approximately 98% of a1 1 herring captured in t e s t  commercial gi l lnets  during 
1980 were age 5 and older. 



INTRODUCTION 

The purpose of t h i s  repor t  i s  t o  present  age, sex,  and s i z e  information f o r  
Pac i f ic  her r ing ,  Clupea harengus pallasi , sampl ed in  southeastern Chukchi Sea 
coastal waters during 1977-1 982. Detailed analyses  of these data a r e  avai l  ab le  
(Barton 1978; Barton and Steinhoff 1980; Whi tmore and Bergstrom 1983). 

METHODS 

Study Area Description 

The study area consis ted of the  coastal waters from Cape Prince of Wales t o  
Cape Krusenstern (Figure 1 ) .  Most herr ing samples within t h i s  area were 
col 1 ected from the  Kotzebue (1 979-1 9821, Kobuk (1 978-1 981 ) and Sheshal i k (1 980- 
1982) a reas .  Samples were a l s o  co l lec ted  from the Shishmaref (1977 and 1979- 
1981) and Deering (1980) a r eas .  

Sampling Techniques 

Sampl incj techniques were the  same a s  described by Fried e t  a1 . (1 982a). Most 
herr ing were sampled from Alaska Department of Fish and Game (ADF&G) var iab le  
mesh g i l l n e t  (Shishmaref a r ea ,  1977, 1979, and 1981 ; Deering a r e a ,  1980; 
Kotzebue a r e a ,  1980, 1981, and 1982; Kobuk a r e a ,  1978, 1980, and 1981 ; Sheshal i k  
a r ea ,  1980, 1981, and 1982) and beach se ine  (Kotzebue, 1981 ; Kobuk, 1979 and 
Sheshal ik  a r eas ,  1980) catches.  Variable mesh g i l l n e t s  were 46 m long, 3 m deep 
with s i x  8 m panel of 25, 38, 51, 64,  76, and 102 mm s t r e t c h  mesh (1 . O ,  1 .5 ,  2.0, 
2.5, 3.0, and 4.0 inches) .  However, on two occasions during 1981, special  f l o a t -  
i n g  g i l l n e t s  having d i f f e r e n t  panel s t r e t c h  mesh s i z e s  (25 ,  38, 44, 51, 57, and 
64 mm) were used in t he  Kotzebue and Kobuk areas .  Beach se ines  were 61 m long, 
2.5 m deep with 5 mm s t r e t c h  mesh. Addit ional ly,  t e s t  commercial g i l l n e t  samples 
were obtained from an Alaska Native Foundation (ANF) commercial f i she ry  f e a s i b i l -  
i t y  study (Shishmaref, Deering, and Kotzebue a r e a s ,  1980) and from commercial 
ventures (Kotzebue a r e a ,  1980 and 1981 ) . Test  commercial g i l l  ne ts  used during 
the  AHF study were 46 m long with 57 mm s t r e t c h  mesh (Strombom 1981). 

All herr ing sampled were aged using a microfiche reader  t o  examine sca l e s  mounted 
between g l a s s  s l i d e s .  Most herr ing were a1 so iden t i f i ed  according t o  sex and 
measured (standard length ,  mm) . Approximately 14% of a l l  samples were weighed 
(wet weight, g ) .  

Samples within a11 areas  were grouped i n t o  the  same weekly periods present ly used 
i n  eas te rn  Bering Sea herr ing s tud ie s  t o  f a c i l i t a t e  temporal comparisons of 
herring population age s t r u c t u r e  within and between years .  Samples were a1 so 
grouped by gear type and loca t ion  ( a rea ) .  P r io r  t o  1980 the re  was l i t t l e  i n t e r -  
e s t  expressed by the  public in developing a commercial herring f i she ry  and, 
sampling e f f o r t  by ADF&G was l imited.  





RESULTS AND DISCUSSION 

A t o t a l  of 5,384 herring was examined from 1977-1982 (Tables 1-27). Most of 
t he  samples were co l lec ted  during 1980 (2,241 ) and 1981 (2,612) (Tables 7-24). 
During o ther  years  (1 977-1 979 and 1982 sampl ing coverage was 1 imited and sample 
s i z e s  were small (Tables 1-6 and 25-27 

No obvious t rends o r  cons is ten t  d i f fe rences  in age composition, sex r a t i o ,  o r  
mean s i z e  a t  age were noted among the  f i v e  a reas  sampled. Consistent temporal 
changes in age c l a s s  composition during the  spawning season, well defined in 
eastern Bering Sea spawning populations (e .g . ,  herring age 5 and o lder  appear- 
ing on t h e  spawning grounds p r io r  t o  younger year  c l a s s e s ) ,  were not apparent 
in  Chukchi Sea samples (e .g . ,  Tables 11 and 22).  Addit ional ly,  mean s i z e  a t  age 
of Chukchi Sea stocks was smaller than t h a t  of eas te rn  Bering Sea s tocks (McBride 
e t  a l .  1981; Fried e t  a l .  1982a and 1982b). 

The 1977 year  c l a s s  (age 4 in 1981),  dominated var iab le  mesh g i l l n e t  catches 
i n  a1 1 a r e a s ,  represent ing approximately 45 and 65% of the 1980 and 1981 t o t a l  
season samples, respec t ive ly  (Tables 7-11 and 18-22). In general ,  with the excep- 
t i on  of the  1976 year  c l a s s  which comprised approximately 18% of the  t o t a l  sea- 
son samples in 1980, no o ther  year  c l a s s  comprised over 9% of any sample in 
e i t h e r  1980 o r  1981. In t e re s t ing ly ,  year  c l a s s  t rends  f o r  southeastern Chukchi 
Sea herr ing para1 l e l ed  those of eas te rn  Bering Sea herr ing (e .g . ,  1977 year  
c l a s s  abundant; 1975 year  c l a s s  weak). Males s l i g h t l y  outnumbered females by 
about 1.1 :1 f o r  1981 and 1982 var iab le  mesh g i l l n e t  samples. 

Approximately 98% of a l l  herr ing captured i n  t e s t  commercial g i l l n e t s  during 
1980 were age 5 and o lde r  (1975 and e a r l i e r  year  c l a s s e s )  (Tables 13-1 7).  
Herring age 9 and o lde r  were most abundant in Kotzebue samples (75%), while 
herr ing age 7 and 8 were dominant in Deering (59%) and Shishmaref (73%) samples. 
Differences in age c l a s s  composition between var iab le  mesh and t e s t  commercial 
g i l l n e t  catches could be a t t r i b u t e d  t o  g i l l n e t  s t r e t c h  mesh s i z e s ;  commercial 
g i l l n e t s  and l a r g e r  meshes and did not  r e t a i n  younger, smaller herr ing.  Females 
outnumbered males in most t e s t  commercial g i l l n e t  samples by 2.1 :1 ( a l l  samples 
combined) . 
Beach se ine  f i sh ing  e f f o r t  r e su l t ed  i n  small catches of predominantly juveni le  
herring (Tables 6 ,  12, and 13) .  This was due t o  the  a reas  sampled (lagoon 
systems),  a s  well a s  the  small mesh s i z e  and f i sh ing  technique. 
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Table 1 .  Age, sex, and s i z e  data f o r  Pac i f i c  herring captured by var iab le  
mesh g i l l n e t s  in Shishmaref a r e a ,  Kotzebue D i s t r i c t ,  1977. 

Rean 
lean Standard 

Sanplle --------SQX -------, P e r o n t  Meight Nuher Length Nunber 
Period (years) Hala Fenale Unknoum Total 01 Total (gn) Urighad (RR) l e a s u ~ r d  
___0---____-____-_---------------------------------"-------------------~~------------------------- 

--------------------------------------------------------------------------------- 
Period t o t a l  1 1  S - 16 100.0 - - 184 16 

Table 2 .  Age, sex, and s i z e  data f o r  Pac i f ic  herring captured by var iab le  
mesh g i l l n e t s  in Kobuk area ,  Kotzebue D i s t r i c t ,  1978. 

Hean 
nean Standard 

Sanpir 69. --------s@x -------- Percent Meight Wunber Length thrnber 
Period tyoarr) Hair Fesalr Unknown Total 01 Total (gn) Uelghed (nn) nrmsurrd --------------------------------------------------------------------------------------------------- 

I - - - - - - - - - 
2 - - - - - - - - - 
3 - - - - - - - - 
4 - - - - - - - - - 

&/lo-  6/16 5 - - - - - - - - 
6 I 1  - 2 12.5 100 2 224 2 
7 3 3 - 6 37.3 117 4 221 b 
8 2 3 - S 31.3 125 4 228 S 
9+ 2 1 - 3 18.8 125 3 230 3 .................................................................................................... 

Period t o ta l  0 8 - 16 100.0 118 15 225 16 



Table 3 .  Age, sex, and s i z e  data f o r  Pac i f ic  herring captured by var iab le  
mesh g i l  l n e t s  in Shishmaref a r e a ,  Kotzebue D i s t r i c t ,  1979. 

nern 
neon Standard 

Sample Age --------Sex -------- Percent Ueight Nuabrr Lenqth N w b r r  
Period (years)  n r l e  Frna le  Uakmoun Total  a t  Tota l  (gn) Ueighrd (mn) Heasured 
I--------------------------------------------------------------------------"----------------------- 

8 - - - - - - - - - 
94 - 1 - 1 33.3 151 1 243 I ...................................................................................... 

Period t o t a l  2 1 - 3 100.0 102 3 207 3 

1 - - - - - - .. - - 
2 26 22 - 48 23.4 SO 23 163 48 
3 13 7 1 21 10.2 74 12 182 21 
4 9 2 - 1 1  5.4 80 6 l86 1 1  

7/ 1- 7/ 7 5 24 25 - 49 23.9 117 17 200 49 
6 10 2 - 12 5.9 45 4 187 12 
7 29 24 t 56 27.3 84 20 d 94 56 
8 6 - - 6 2.9 129 4 218 4 
9* 1 1  - 2 l e d  104 1 213 2 .................................................................................................. 

Period t o t a l  It8 83 2 205 100.0 81 87 1 87 203 

1 
2 
3 
I 

h11 periods 3 
6 
7 
8 
9, 

Tota l  120 86 2 208 100.0 82 90 188 208 

Table 4. Age, 'sex, and s i z e  data f o r  Pac i f ic  herring captured by subsis tence 
g i l  l n e t s  in Shishmaref a rea ,  Kotzebue D i s t r i c t ,  1979. 

Hear 
nean Standard 

Sample A9Q _----_--Sex --_----- Percent Ueight Nufiber Length Number 
Period (years)  Male Fenale Unknoun Tota l  of Total  ( g a l  Ueighrd [nn) neasurad 
....................................................................................................... 

- - " - 
4 - - - 

8/26- 9/  1 5 - 1 - - 1 2.9 - 220 1 

b - 7 5 - 12 35.3 224 12 
7 - 7 6 - 13 38.2 - 222 13 
8 - 1 4  - 5 14.7 - 238 5 

9 4 
- 1 2  - 3 8.8 - 238 3 

....................................................................................................... 
P ~ r l o d  t o t a l  17 17 - 3 4 100.0 - 226 34 



Table 5. Age, sex, and size data for Pacific herring captured by t e s t  commer- 
cial gil lnets in Kotzebue area, Kotzebue District ,  1979. 

n.8~ 
n- ~tandard 

Swple fig@ -------Sex ------- Percent Ueight Munbpr Length Wwber 
Period (years) a F i e  n k o n  Total of Tot11 (gel  M~lghee! (a@) Nearcs~ed ------------- ---a_--*- ------------0---------- 

Period t o t a l  l a  23 - 40 100.0 - - 21 4 40 

Table 6.  Age, sex, and size data for  Pacific herring captured by t e s t  beach 
seines i n  Kobuk area, Kotzebue District ,  1979. 

neon 
ileal 3 tandard 

S a ~ p l r  b e  -----3@r ----,, Percmt Ueight Number LengCh Number 
Period (years) Male Fenale Unknoun Total ot Total (gal Ueighed (nn) lieasurrd 

Period to ta l  8 11 10 29 100.0 32 29 137 23 



Table 7. Age, sex ,  and s i z e  data f o r  Pac i f i c  herr ing captured by var iab le  
mesh g i l l n e t s  in  Deering a rea ,  Kotzebue D i s t r i c t ,  1980. 

Heam 
lkmn 8 krcdard 

S q l r  b e  , - S e x - - -  Percent Ueligbt Wullrb.r LeqM # W r  
Period (years) Halo Fenale Uaknwa Total O? Total (ga) Yet- (na) Ncnored 
-__I-__U__-- ---- 

1 1 - . I 3.2 . 1 1 
2 - - - - - - - - - 
3 10 9 ,. 20 M.3 H 2 192 20 
4 1 - - I 3.2 72 1 184 1 

7/ t 7/14 S 1 - - I 3.2 - - 210 1 
4 3 - - 3 9.7 - - 217 3 
7 2 1 - 3 9.7 - - 234 3 
I 2 - - 2 6.5 11 1 1 231 - - - - - - - - 2 
t* - 

1 - - - a - - - - 
2 7 - 7 2.1 - - 142 4 - 
3 104 70 1 170 70.9 58 32 169 166 
4 21 10 - 31 12.4 61 4 in 30 

7/1S- 7/21 S 4 1 - 6 2.4 86 1 197 6 
6 4 4 - 1 3.2 83 1 204 7 
7 7 S - 1 2  4.8 121 2 21 4 11 
8 2 4 - 6 2.4 124 1 210 6 
9+ 1 2  - 3 t.2 - - 234 3 ------ --- 

Period total 130 90 1 251 100.0 64 41 in 233 

2 - - - - - - - - 
;i 1 1 7.7 - - 176 I - 
4 - 1 - ? 7.7 - - 177 1 

9123- 9/21 3 1 - - I 7.7 - - 199 t 
4 2 I - 3 23.1 140 1 21 2 3 
7 - 1 I 7.7 177 I 205 I - 
B 1 4  - s 3a.s 144 2 224 s 
9+ - f - 1 7.7 - - 207 1 -- -------- -- -- 

P~riod total 4 9 - 13 100.0 141 4 209 13 

----------- ---- --- - 
I 1 - 1 0.3 - - 106 t 
2 7 - 7 2.4 - - 162 b - 
3 114 80 1 I91 67.5 57 34 1 49 187 
4 21  1 1  - 33 11.2 63 S 176 32 

A l l  p ~ r i o d ~  5 4 1 - 8 2.7 84 1 192 B 
4 9 5 - 14 4.7 112 2 SW 13 
7 9 7 16 5.4 1 4 0  3 21 7 1 S - 
B 5 8 - 13 4*4 141 4 21 8 13 
9+ 1 3  - 4 1.4 - - 228 ' 4 

Total 174 115 t 295 100.0 73 49. 178 279 



Table 8. Age, sex, and s i ze  data f o r  Paci f ic  herring captured by variable 
mesh gi l  lne t s  i n  Kotzebue a rea ,  Kotzebue D i s t r i c t ,  1980. 

Ihm 
lhrn Stmwd3rd 

8mplo 4 Sex-- Percent UeAgbt #urkr L a w  llaabr 
Psriod (yean) Aaie fmaia Udawn Totah of Total tm) Ueighsd (nn) Mawwd -- 

1 - - - - * - - - 
2 - - - - - - . - - 
3 14 13 - 27 47.4 77 9 174 24 
4 7 2 - 1 1  19.3 78 2 17% 10 

2 4  9 1 5 2 - - 2 3.5 - - 207 2 
1 3 1 - 4 7.0 - - 181 4 
7 2 1 - 3 5.3 - - 9 97 3 
0 2 5 - 7 12.3 144 I 214 7 
9+ - 3 - 3 5.3 - - 233 2 - 

Prrid t o k l  32 23 - W 100.0 97 9 0 184 34 

t - - - - - - - - - 
2 - - .. - - - - - - 
3 15 22 - 37 43.7 80 9 179 34 
4 B 4 - 12 14.8 84 4 183 12 

9 9- 9 5 9 0 - 4 4.9 113 D 203 d 
b 2 - 2 2.3 97 I 192 2 - 
7 5 4 - 9 11.1 - - 207 9 
8 4 2 - b 7.4 152 1 2s 4 
9+ 3 8 - 11 13.4 203 2 229 11 ---- 

Period W l  38 43 - 81 100.0 102 10 1% 78 

t - - - - - - * - - 
2 4 2 - 4 3.2 52 1 1 59 5 
3 19 15 - 34 17.9 79 7 174 34 
4 18 20 - 36 20.0 87 b 18s 38 

?/I&- 9/22 S 9 9 - I0 9.5 92 2 192 18 
1 0 5 - 13 4.8 109 3 201 13 
7 12 7 - It 10.0 120 3 21 1 19 
8 12 1E - 30 15.8 1U 8 217 30 
9+ 10 22 - 32 1b.A 170 S 230 32 -- --- 

?era01 total 92 98 - 1 TO 100.0 118 35 200 109 

----- - 

1 - - - - - - - - 
2 4 2 - 6 1 .S 52 1 159 5 
3 U b4 - 130 32.3 77 28 176 124 
4 47 33 - 80 19.9 83 14 183 79 

411 poriodr 5 12 12 - 24 6.0 99 4 195 24 
I 15 1 - 21 5.2 104 4 100 21 
7 22 14 - 36 8.) 123 4 210 36 
0 22 28 - 50 12.4 1 58 13 218 SO 
9+ 16 40 - S& 13.9 180 9 231 53 --------------------------- - 

Total 204 199 - 403 100.0 I09 74 196 394 



Table 9. Age, sex, and s i ze  data f o r  Paci f ic  herring captured by variable 
mesh g i l l n e t s  in Kobuk area,  Kotzebue D i s t r i c t ,  1980. 

2 - - - - - - - - - 
3 49 45 - 94 40.3 52 14 0 65 94 
4 20 10 - 38 16*4 JO 8 1 72 38 

U1C U l 6  S 7 2 - 9 3.9 - - 184 9 
6 16 10 - 2b 11.2 109 S 207 2b 
7 10 10 - 20 0.b 189 3 zia 20 
0 I3 17 - 30 12.9 134 8 214 30 
9+ 6 9 - 1 S 6.3 173 4 2x4 IS 

period total 121 111 - 232 100.0 n 42 1 a7 232 





Table 10. Age, sex ,  and s i z e  data f o r  Pac i f i c  herr ing captured by var iab le  
mesh g i l l n e t s  i n  Sheshalik a r e a ,  Kotzebue D i s t r i c t ,  1980. 

Ilm 
Near, S t a h r d  

Swplr M@ - S * K , , ,  Perceai Yeight Iluabm Lengkh Iluk+ 
P e r i d  (years) lhlr Fenale Uakaocn Total o f  Total iw)  Y e i g M  (ru) lksrured 

Period total 1 - - 1 108.0 - - 1M 1 

1 - - - - - - . - - 
2 2 4 - 6 3.4 50 1 t U  
3 43 78 - 122 0 -1 32 24 I 0 1  122 
4 20 17 - 37 21.1 67 7 179 37 

7/22- 7/21 S - 2 - 2 1.1 - - 198 2 
b - 1 1 0.0 - - - PO 1 
7 - 4 - 4 2.3 - - 221 4 
8 - t 1 0.1 - - - 230 1 
9+ - 2 - 2 1.1 119 1 231 2 -- - 

Period total 6s 101 - rn 100.0 57 35 174 t n 

t - - - - - - - - 
2 1 1  - 2 9.3 41 1 1 60 2 
3 4 9 - 11 52.4 M 1 169 10 
4 2 2 - 4 19.0 82 1 176 4 

7/21. 8/ 4 S - 2 - 2 9.3 - - 194 2 
b - - - - - - - - - 
7 - - - - - - - - - 
8 1 - 1 4.1 - - m 200 1 
9+ - I 1 4.1 - - - 233 1 - -- - 

Period total  8 13 - 21 100.0 51 3 171 20 



T a b l e  10. Age, s e x ,  and  s i z e  d a t a  f o r  P a c i f i c  h e r r i n g  c a p t u r e d  by v a r i a b l e  
mesh g i l  l n e t s  i n  Shesha l  i k a r e a ,  Kotzebue D i s t r i c t ,  1980  ( c o n t i n u e d ) .  

Smple Acp* -------- -----,, 
Period (years) Hale Fenale Unknoun Total ----------------------------------- 

1 1 1  - 2 
2 3 2  - 4 
3 3 4 - 7 
4 8 3 - 11 

81 s-8/11 s 3 1 - 4 
4 - - - 0 

7 - - - - 

Percent 
of Total 

m e - - - - - - - - -  

beS 
19.4 
12.) 
3s.s 
1209 - - 

9+ - - - - - - - - - 
Period to ta l  16 17 1 34 100.0 89 b 184 30 

2 - - 0 0 - - - - - 
3 - 2 2 18.2 - - I74  2 - 
4 1 1  - 2 $8.2 77 1 18s 2 

9 9- 9/13 S - - - - - e - - - 
b I 1  - 2 1s.f 127 I 210 2 
7 1 - 1 9.1 - - 234 1 - 
8 1 1  - 2 18.2 - - 204 2 
9* 1 1  - 2 18.2 - - 220 2 - 

Period to ta l  S O  - 11 100.0 102 2 204 11 

2 - - - - - - - - - 
3 11 14 - 25 15.3 40 4 170 23 
4 13 27 - 40 24.5 89 b 178 38 

9/1b- 9/22 3 5 6 - 11 6.7 78 7 ? 86 11 
b 6 3 - 11 6.7 74 2 192 10 
7 4 8 - 12 7.4 152 2 217 11 
8 12 29 - 32 19.b t 49 7 297 32 
9+ 8 24 - 32 19.b 178 5 2Za 32 ----- - -- 

Pwriod to ta l  51 104 - 163 100.0 111 33 1 98 159 

------------------ - -- ---- 
1 1 2  1 4 0.8 13 1 103 3 
2 7 10 - 18 3.8 48 4 lbl  18 
3 68 119 - 188 39.3 54 33 169 183 
4 56 35 - 111 23.2 75 20 180 103 

All periods S 12 14 - 26 5.4 83 9 190 24 
6 9 13 - 22 4.b 101 6 201 2 1 
7 7 16 - 23 4 -8 132 2 217 22 
8 17 23 - 42 8.8 146 81 21 7 42 
9+ 12 32 - 44 9.2 1b9 6 229 44 



Table 11. Age, sex,  and s i z e  data f o r  Pac i f i c  herr ing captured by var iab le  
mesh g i l l n e t s  in  Deering, Kotzebue, Kobuk, and Sheshalik a r eas ,  
Kotzebue D i s t r i c t ,  1980. 

h8a 

- - - - --- - 
I - - - - - 
2 - - - - - - - 
3 7 13 - 22 71 -0 44 3 la il 
4 1 2  - 4 12.) 51 1 ~n 4 

71 1- 9P I 5 - - - - - - - 
4 - - - - - 
7 - 3  - 3 0.7 - - nr 3 
0 1 1 -  2 6.5 Ill I 223 2 
9* - - - - - 

Period total 10 21 - 31 140.6 b I 9 192 31 

I - - - - - - - 
2 7 - - 7 2 a 8  - 162 b 
3 1 0 4 7 0  1 199 76.9 39 32 149 144 
4 21 10 - 31 12.4 6 1 4 173 30 

7/13- 7/21 9 4 1  - b 2.4 84 1 187 b 
6 4 4  - 8 3.1 83 1 204 7 
7 7 5  - 12 4 .a 121 2 214 1 1  
0 2 4  - b 2.4 124 1 210 b 
?+ 1 1 -  3 1.2 234 3 ------------- --------- -- 

Prriod total 150 96 1 291 100.0 64 4 I 173 235 



Table 11. Age, sex, and s ize  data f o r  Pacif ic herring captured by variable 
mesh g i l l ne t s  in Deering, Kotzebue, Kobuky and Sheshal i k areas,  
Kotzebue D i s t r i c t ,  1980 (continued). than 

Nean Standard 
Sanplr --------B@x Prrceat Yelgbt N w b r  Lrngth Nunber 
P e r i d  (years) Halr Frnale Unknown Total ot  Total ((n) Ueighed (rm) Ihasund 
---------------------------------------------------------o 

1 - - - - - - - - - 
2 2 4 0 4 3.4 so 1 143 4 
3 43 78 o 122 49.7 S2 24 149 122 
4 20 17 - 37 21.1 U 7 179 37 

7/22- 7/20 5 - 2 - 2 1.1 - - ! 91) 2 
b - 1 o 1 Oe4 o - 2% 1 
7 4 - 4 2.3 - - 221 4 
0 - 1 - 1 O e h  - - 330 1 
9+ - 2 - 2 1.1 119 t 231 2 --- - 

P e r i d  b t a i  4s 109 - 175 100.0 57 33 174 173 

---- 
1 - - - - - - - - 0 

2 1 1  - 2 9.3 41 1 140 2 
3 4 7 - 1 1  52.4 se 1 149 10 
4 2 2 - 4 19.0 82 1 1 74 4 

7129- w 4 s - z - 2 9 .a - - 194 2 * 0 
- - - - - - - 0 

7 - - - - - - - - - 
0 I - 1 4.8 - - - 200 1 
?+ - 1 - f 4.8 - - ut 1 --- 

Pwiod t o t a l  8 13 - 21 100.0 SO 3 tn 20 

-------- p a - - - - -  --- 
Period to ta l  16 17 1 34 100.0 80 b 184 30 

I - - - - - - - - - 
2 - - - - - m - - - 
3 21 14 - 37 40.1 75 7 173 3b 
4 13 7 - 20 2b.o 71 3 in 19 

0121- 9 /  1 S 2 - - 2 2.b - - 207 2 
6 3 2 - 5 6.5 I N  1 113 S 
7 2 1 - 3 3.1 - - 197 3 
a 2 S - 7 9.1 144 3 21 4 7 
1+ - 3 - 3 3.9 - - 233 2 

------_---_._----_-----..---------------------------------.----*-- 

Period t o t a l  43 34 - 77 100.0 93 14 183 74 



Table 11. Age, sex, and s ize  data f o r  Pacific herring captured by variable 
mesh g i l l ne t s  in Deering Kotzebue Kobuk, and  Sheshalik areas,  
Kotzebue D i s t r i c t ,  1980 [continuedj. 

Nean 
Mean Standard 

Sample A99 ,--,----8*n -, Percent Ueight Nurber Length Rumber 
r r r iod  (years) Hale FwtaAe.Unknorn Total ot Total t in )  Ueighrd (an) Nrrsund -------------------------------------------------------------- 

Pntd t o t a l  114 120 - 234 100.0 104 47 194 2tO 

---- ~ -~ - - - - - - -  ~ ~ ~ ~ 

Period t o t a l  IS7 201 - 343 100.0 114 70 199 3&0 

Period tot81 4 9 . 13 100.0 161 4 209 13 

---- --- ----- 
1 2 2 1 S 0.2 13 1 101 4 
2 19 12 - 32 1.4 49 S 161 30 
3 483 598 1 1047 43.8 39 190 1 b0 1026 
4 217 211 - 420 18.7 49 74 177 419 

~1 p e r i d r  5 40 54 - 123 9.4 74 27 9 85 121 
b 74 S3 - 127 S d  188 23 201 123 
7 41 47 - 128 3.4 120 19 21 3 126 
8 86 114 - 200 8.8 145 43 217 200 
9* 71 123 1 195 8.3 172 33 228 194 ------------------------ - ------ ----- 

Total 1088 1194 3 2283 100.0 15 417 i 84 2245 



Table 12.  Age, sex, and s ize  data f o r  Pacif ic herring captured by t e s t  beach 
seines in Sheshal i  k area,  Kotzebue Dis t r i c t ,  1980. 

Period tctbl - 1 2 3 100.0 - - 97 - 3 

4 - - - 
A l l  periods 5 - - - 

8 - - - 

--- -- ---_--- 
Total  - I 4 S 109.0 - - W S 



Table 13. Age, sex,  and s i z e  data f o r  Pac i f i c  herr ing captured by t e s t  
commercial g i l l n e t s  during an Alaska Native Foundation study 
in Shishmaref a r e a ,  Kotzebue D i s t r i c t ,  1980. 

lean 
Ream Btandatd 

Smple S. ---,-,-sek--,,- Percrnt U ~ P g h t  tiumber Length Hunber 
P e r i d  (years) hale Fenale Uaknova Total o f  Total (gn) Ueighed (nn) Measured 

7130-101 b S - 1 - 1 0.9 - - 218 f 
6 S S - 10 9.3 - - 205 10 
7 1 25 - 36 33.3 - - 206 Sb 
8 16 27 - 43 39.8 - - 207 43 
9+ 6 12 - 18 14.7 - - 221 18 

-----u----u--u-------r----------------------- ---------- 
Period total 38 70 - 108 100.8 - - 207 1 08 

Table 14. Age, sex, and s i z e  data  fo r  Pac i f i c  herr ing captured by t e s t  
commercial g i l l n e t s  during an Alaska Native Foundation study 
in Deering a r e a ,  Kotzebue D i s t r i c t ,  1980. 

2 - - - - - - - - - 
3 1 - 1 1 .s - - - 193 1 
4 1 - 1 1 .S - - - 2 W  1 

1 k 9 s 3 1 - 4 6.0 - - 201 4 

b b 9 - 13 19.4 - - 214 13 
7 16 7 - 2s 37.3 - - 295 23 
8 s to - 15 23.4 - - 11b 1 s 
N 2 4 - 8 11.9 - - 220 B 

Psrrod to ta l  34 33 67 100.0 - - 215 67 



Table 15. Age, sex, and s i z e  data  f o r  Pac i f i c  herring captured by t e s t  
commercial g i l l n e t s  in Kotzebue a r e a ,  Kotzebue D i s t r i c t ,  1980. 

Meon 
H ~ a a  Standard 

Banple Age --,,--- 5.Jl ,,,---- Percent Uright Huaber Length Nunbor 
Peprod (years) Hair Fenmie Unkaour Total ot Total (gr) Meighod fen) N~mwred ---------------------------------------------------- - 

b - - - - - - - - 
7 1 5  - b 8.4 - - 221 6 
9 1 10 - I 1  15.7 - - 221 11 
9+ 10 43 - 53 75.7 - - 228 52 

----..-----DC----------------------.-------- --- 
Period to ta l  92 58 - 70 100.0 - - 227 69 

A i l  periods 5 - - - - - - - - 
6 - - - - - - - - - 
7 2 4 - 8 5.9 - - 223 8 
8 S 18 - 23 17.0 - - 21 6 23 
9+ 21 83 - 104 77.0 - - 224 103 - - - - - ~ ~ - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Total 20 107 - 135 100.0 - 224 134 

Tab l e  16. Age, sex,  and s i z e  data f o r  Pac i f i c  herr ing captured by t e s t  
commercial g i l l n e t s  during an Alaska Native Foundation study 
in Kotzebue a r e a ,  Kotzebue D i s t r i c t ,  1980. 

ha. 
b a n  St- 

~wtp10 1 ~ 0  -------sew ---- POKIII  eight Wmbr ~wngth ttunbec 
Period (years) blr Fenair UI(LIQTW Total of Total (gn) Yei3h.d (ma) n e a s u d  
------------*-------~--------..-..-..-..-..-..--* .II 

2 - - - - - - - - 
3 - - - - - - - - - 
4 - - - - - - - - - 

9 /  9- 9 / 1 5  S - .. - - - - - - - 
b - - - - . - - - - 
7 1 1  - 2 14.7 138 1 229 2 
8 1 4  - 5 41.7 133 1 227 5 
P+ 1 4  - S 41 -7 - - 23 1 S 

-----------_UI------------- ----- 
Period to ta l  3 9 - 12 100.0 136 2 229 12 



~ l e  17.  Age, sex, and s ize  data f o r  Pacific herring captured by t e s t  
commercial g i l lne t s  in Deering, Kotzebue, a n d  Shishmaref areas,  
Kotzebue Dis t r i c t ,  1980. Nern 

Hean Standard 
S M Q ~ @  Age ------Sex ------ Percent Yexght Nunbor Lewjth Nunber 
Perxod (years) nale Fenale Unhnou8 Total 01 Total (3.) U e i g h d  (nn l  He8rured ---------------------------------------------------------------------------------- 

-- 

Period total 16 49 - 6s 100.0 - 222 65 

Period total 12 58 70 100.0 2 3  69 

-------------------------------------------- -- 
1 - - - - .  - - 
2 - - - - 
3 - - - - - - 
4 - - - - - - - - 

91 9- 9/15 S - - - - - - - 
6 - - - - - - - - - 
7 1 1  - 2 16.7 138 I 229 2 
8 1 4  - S 41.7 133 1 W S 
9* 1 4  5 41.7 231 S --------------------- -------- --- 

Period total 3 9 - 12 100.0 136 2 229 12 

Period total 34 33 - 67 fQ0.0 - - 213 67 

--------------------------------------------------------------------------- 
I - - - - - - - 
2 - - 
3 - - - 
4 - - 

9/30-10/ 6 S - I 1 0.9 218 1 
6 S 5 10 9.3 - 205 10 
7 I t  25 - 36 33.3 206 36 
8 16 27 43 39.8 207 43 
9t b 12 - 18 16.7 22 1 I8 ---------------------------------------------------------------------------------- 

Period total 38 70 101) 100.0 209 108 

----------------------------------------------------------------------------- 
1 - 
2 - - 
3 1 - 1 0.3 193 1 
4 1 - I 0.3 - 209 1 

a l l  periods 5 3 2 S : .6 21 1 S 
6 I t  12 23 7.1 210 23 
7 30 41 71 22.0 138 I 212 71 
8 27 59 86 26.7 133 I 212 86 
9 i  JO 103 133 41.9 225 134 -----------------------------_--------------------"----------_--__-_-_-------------------------------- 

Total 103 219 322 100.0 131 2 217 321 



Table  18. Age, sex, and s i z e  da ta  f o r  P a c i f i c  h e r r i n g  cap tu red  by v a r i a b l e  
mesh g i l l n e t s  i n  Shishmaref area,  Kotzebue D i s t r i c t ,  1981. 

- - - -- - - - - - - - - - - 

Total 87 78 1 146 100.9 



Table 19. Age, sex, and s ize  data fo r  Pacific herring captured by variable 
mesh g i l l ne t s  in Kotzebue area ,  Kotzebue D i s t r i c t ,  1981. 

baa 
nDa0 skaadad wl. S, -s@n--. hwmt Met*$ ador L.agth wurlnr 

hrid tyrrrr) hlr F a d e  Wuw Total of Total ()r) Mei#ed ( u J  HentltM - 
1 - - - - 0 - - - - 

- ~ -  ~ 

?wid  tow n M t IW 100.8 w 14 in lw 



Table  19. Age, sex, and s i z e  d a t a  f o r  P a c i f i c  h e r r i n g  cap tu red  by v a r i a b l e  
mesh g i l  l n e t s  i n  Kotzebue area,  Kotzebue D i s t r i c t ,  1981 (con t inued) .  

flean 
Uraa Standard 

Saapie ----,--- 8.x ------- Perceat Yeight N W r  Length Number 
Period (years) h l r  Fmalo Unkaora Total o f  Tetai (gr) Ueigheal tna) Ihmsupd ------------------------------------.--------------------------------- 



Table 20. Age, sex, and s i z e  data f o r  Paci f ic  herring captured by variable 
mesh g i l l n e t s  in Kobuk area ,  Kotzebue D i s t r i c t ,  1981. 

- - -- - --- - - - - -- - - - - - - - - - ---- ---- 

wid t o w  IU 39 3 IW 101.0 s1 19 174 tn 



Table 21. Age, sex, and s i ze  data for  Pacif ic  herring captured by variable 
mesh g i l l n e t s  i n  Sheshalik area ,  Kotzebue Dis t r i c t ,  1981. 



Table  22. Age, sex, and s i z e  data  f o r  P a c i f i c  h e r r i n g  cap tu red  by v a r i a b l e  
mesh g i l  l n e t s  i n  Shishmaref, Kotzebue, Kobuk, and Sheshal i k areas,  
Kotzebue D i s t r i c t ,  1981. 



Table  22. Age, sex, and s i z e  da ta  f o r  P a c i f i c  h e r r i n g  cap tu red  by v a r i a b l e  
mesh g i l l n e t s  i n  Shishmaref, Kotzebue, Kobuk, and Shesha l i k  areas,  
Kotzebue D i s t r i c t ,  1981 (con t inued) .  

-,,-----8ex ------,, 
Nalr Fsnalr Unknwn Total 



Table 23. Age, sex, and size data for  Pacific herring captured by t e s t  beach 
seines in Kotzebue area, Kotzebue Distr ic t ,  1981. 

Ih.8 
Cku stnndwd 

m ~ l e  SI ,,-kJL,,,- ?wcent Wight lrrbrr Length hmber 
Period 4 ~ ~ s )  I k l e  Foamlo UlllLmun Total e t  let11 (*I)) h igh84  (m) IhrfsurPd 

Period t e a l  4 - 1 3 1W.e 55 I 134 5 

Table 24. Age, sex, and size data for Pacific herring captured by commercial 
gi l lnets  in Kotzebue area, Kotzebue District ,  1981. 



Table 25. Age, sex, and size data for Pacific herring captured by variable 
mesh gi l lnets  in Kotzebue area, Kotzebue District ,  1982. 

fiean 
neaa Standard 

Sample A90 ---__---sex -------- Percent Uoight Number Length Hunber 
Period (years) Hair Fen810 Unknova Total  o f  Total  ( g ~ l  Ueighed (mn) nrasured ----------------------------------------------------------------------------------- 

2 - - - - - - - - - 
3 - - " - - - - - - 
4 4 1 5 9.4 - - 179 S - 

b/10- 6/16 5 13 8 2 23 43.4 - - 184 23 
b 3 - 3 5.7 200 3 - - 
7 1 2  - 3 5.7 - - 202 3 
8 b 2 8 15.1 - - 21 2 8 - 
9+ S 5 1 11 20.8 - - 217 11 ------------------------------------------------------------------------------------ 

Period t o t a l  32 18 3 5 3  100.0 - - 197 53  

1 - - - - - - - - - 
2 - - - - - - - - - 
3 1 - 1 0.8 - - - 154 1 
4 21 14 1 36 29.5 - 169 36 

b/t 7- 6/23 5 32 23 2 57 46.7 - - 1  77 57 
b 8 3 - 11 9.0 - - 1 84 11 
7 1 2  - 3 2.5 - - 207 3 
8 2 3 - 5 4.1 - 21 3 S - 
99 2  6 1 9 7.4 - - 21 8 9 ---------------------------------------------------------------------------------------- 

Period t o t a l  67 51 4 122 100.0 - - 180 1 22 

9+ 1 - 1 33.3 - 226 1 - - ---------------------_-------------------------------------------------------------------------------- 
P e r i o d  t o ta l  1 2  - 3 100.0 - - 185 3 

1 - - - - - - - - - 
2 - - - - - - - - - 
3 I 2  - 3 1.7 - - 161 3 
4 25 I S  1  41 23.0 - .. 170 41 

A11 periods 5 45 31 4 80 44.9 - - 179 80 
6 11 3 14 7.9 - - 108 14 - 
7 2 4 6 3.4 - - 205 b 
8 8 3 13 7.3 - - 21 2 13 
9+ 8 11 2 2 1 11.8 - - 21 8 2 1 

--------------------------------------------------------..--------------------------------------------- 
Total 100 71 7 178 100.0 - - 185 178 



Table 26. Age, sex, and s i ze  data for  Pacif ic  herring captured by variable 
mesh g i l l n e t s  i n  Sheshalik area,  Kotzebue D i s t r i c t ,  1982. 

Hem 
He8n Standard 

Sanple A90 --------Sex -------- Percent Ueight nunbar Length Nunber 
Period (years)  k l e  Fenrlm Uaknoun Total o f  Total (gn) Uelghed (#n) Measured 

----------------U--------------....----------------------- I- 

Period to ta l  S 2 - 7 100.0 - - 181 7 

1 - - 3 3 100.0 - - 62 3 
2 - - - - - - - .. - 
3 - - - - - - - - - 
4 - - - - - - - - - 

9 /  2- 9/ 8 5 - - - - - - - - - 
6 - - - - - - - - - 
7 - - - - - - - - - 
8 - - - - - - - - - 
9+ - - - - - - - - - --------------------------------------------------------------------------"---------------------- 

Period to ta l  - - 3 3 100.0 - - 62 3 

I 
2 
3 
4 

All periods S 
6 
7 
8 
9+ 

Total S 2 3 10 100.0 - - 146 10 



Table 27. Age, sex, and s i z e  data f o r  Pacif ic  herring captured by variable 
mesh g i l  lne t s  in Kotzebue and Sheshal i  k a reas ,  Kotzebue D i s t r i c t ,  
1982. nean 

Imaa Standard 
Suplo A90 ,---Sex --,,,,, Paremmt Uoight lluabw Loaqth Ilurbor 
Poriod (years) I810 Fmale UI)LI)OI(P Total o t  Total ( g l )  h i g M  (an) Ifearurod ----- ---- --- 

1 - - - - - - - - - 
2 - - - - - - - - 
3 - - - - - - - - - 
4 4 1 - S 9.4 - 179 5 

6110- 6/16 5 13 8 2 23 43.4 - - 184 23 
6 3 - 3 5.7 - 200 3 - 
7 1 2 -  3 l.7 - ., 202 3 
8 6 2  - 8 15.1 - - 212 8 
9t 5 S 1 1 1  20.8 - 317 11 -- 

Period total 32 18 3 53 100.0 .. - 197 55 

1 - - - - - - - - - 
2 - - - - - - - - 
3 1 - 1 0.8 - - 154 1 - 
4 21 14 1 31 29.5 - - 169 31 

(/IT- 6/23 s 32 23 2 a7 4bm7 - - in v 
6 8 3 - 1 1  9.0 - - 1 M 11  
7 1 2 -  3 2.5 - - 201 3 
8 2 3  - 5 4.1 - - 213 5 
9t 2 1 t 9 7.4 - - 21 8 9 --- ------ 

Period total 67 31 4 122 100.0 - - 180 122 

9+ - - - - - - - - - ------ ----------- 
Period total 5 2  - 7 100.0 - - 181 7 

8 - - - - - - - - 
9+ - - - - - - - - - --------- --------- 

Perf od total - 3 3 100.0 - 62 3 

Perlod total 1 2 -  3 100.0 - - 18s 3 



T.-:a!j;o the &;ia:b c-:3?;;;:7c.t 5; Yidh &me receive 
k(113131 fufiding, a'l c i  i ls i;!ibllc proyaas and activities 
iiri! operzted free from discri;ri'::a!ion cil the basis of race, 
Cc:or, natirina! oiigiil, aye, or haxlicap. Any person who 
beiieves he cr slla has been discrimina!ed agalnst should 
write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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